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been formed on its surface a few hours afterwards, which
proved to consist chiefly of carbonate of soda. This
was evidently due to the water used for gauging having
dissolved out the alkali, which would be brought to the
surface with the water when the pat was smoothed off
with the trowel, and the subsequent setting of the sample
absorbing the water, the alkali, which probably consisted
of free caustic soda, combined with the carbonic acid in the
atmosphere and thus caused an efflorescence.
A great deal has been said and written about "free
lime " in cement as forming the chief disintegrating ingre-
dient, but it has by no means been proved that free lime,
i.e. lime in an actually free state, really exists, even in *
an unsound cement. Recent personal research suggests
the impossibility of lime, which has been subjected to a
high temperature in the presence of acid silicates and
aluminates, remaining unattacked thereby, and it is there-
fore difficult to conceive how "free lime" can exist in a
Portland Cement compound. The same research suggests
that the truer explanation of what causes subsequent
expansion and disintegration in cement, is that a vitreous,
unstable high-lime compound is formed, which slakes or
hydrates so extremely slowly, that it may be months before
visible hydration even commences ; but in such cases hydra-
tion is accompanied by enormous expansion, the increase
in bulk amounting to many times the original size of the
mass, sufficient to cause the disruption and total disintegra-
tion of the previously set particles in the cement.
The insoluble residue of a cement indicates the amount
of uncombined silica and alumina, generally in the form of
sand and clay, and if, therefore, any considerable amount of
insoluble matter is present, it suggests either that a bad
sandy clay has been used, or that the clinker has become
contaminated by the ash of the fuel used for calcination